Functional reconstitution of the human serotonin receptor 5-HT(6) using synthetic transmembrane peptides.
Seven transmembrane (7TM) synthetic peptides mimicking the alpha-helical TM domains of the human serotonin receptor subtype-6 (5-HT(6)) were autonomously reconstituted in detergent micelle and liposome environments. The degree of assembly of the 7TM peptides was characterized by monitoring the fluorescence resonance energy transfer (FRET) between donor and acceptor probes labeled at the amino termini of the second and fourth TM-peptides, respectively. The FRET efficiency of these peptides significantly increased when the 7TM peptides were reconstituted in liposome compare to detergent micelles. Furthermore, the 7TM peptides reconstituted in liposomes selectively bound to free serotonin and serotonin-conjugated magnetic beads, yielding a dissociation constant of 0.84 microM. These results show that the seven individual TM domains of 5-HT(6) can spontaneously assemble into liposomes in a conformation that mimics a native structure, and further demonstrate that specific interactions between TM helices play a critical role in the folding and stabilizing of GPCRs. The autonomous assembly of 7TM-peptides can be applied to the screening of agonists for GPCRs that are difficult to manipulate.